Figure 1: Block diagram of the CFFWIS (Adapted from van Wagner, 1987) 2 Graphic representation of the experimental design
In the following figures, a graphical display of the data analysis approach is presented. Fig. 2 represents the data of phytoclimatic zone 4, characterized by an annual unimodal fire distribution, on which fire danger days are concentrated in the aestival months. On the other hand, Fig. 3 characterises the data structure of phytoclimatic zone 13-14-15, which has a bimodal fire distribution, with two distinct peaks of fire activity concentrated in late-winter/early-spring and summer (See Fig. 2 of the manuscript). Note that in both cases, the predicted probabilities correspond to models considering climate-only variables. In both figures (2 and 3) the panels on the left (a) represent the data matrix of the observed fires at the grid-box scale. Rows represent from bottom to top the time series of the analysis period (1990-2008, 6940 days) . Columns correspond to the 25km grid boxes belonging to the phytoclimatic type. Fire events (those above the threshold of 0.1ha of burnt area) are denoted by the blue lines. The bar plot on the right hand side of the matrix depicts the daily fire counts, and the bar plot on the top the total fire counts per pixel for the whole analysis period. Panel (b) represents the modelled probabilities of fire occurrence. The central matrix corresponds to the predicted probabilities of fire occurrence for each day and for each grid box. The graph on the right hand side corresponds to the mean daily probabilities (grey line), and the two types of probability thresholds considered for case classification: the global probability threshold (blue line) and the monthly probability threshold (red line), which can take 12 different values, one for each month of the year. The resulting binary classification using the monthly probability threshold leads to the daily predicted fire counts presented in the left hand side bar plot. The bar plot on the top depicts the mean predicted probabilities for each grid box. The fire occurrence at the phytoclimatic zone level (areal approach) is represented in panel (c). In this case, fire occurrence takes place when a fire occurs in at least one of the pixels belonging to that zone (note that this matrix has the same number of rows -days-than (a) and (b) but one single column, as all pixels integrating the area have been aggregated). Finally, panel (d) represents the predicted probabilities by the areal modelling approach. The time series of the daily predicted probabilities with the two probability thresholds are presented in the right hand side plot. The column on the left represents the resulting binary fire occurrence prediction (grey=occurrence, white=absence) using the monthly probability threshold.
As a result, In Fig. 2a most fire occurrences are grouped around contiguous horizontal lines in the matrix, corresponding to the summer dates. On the contrary, in Fig. 3 fire data area also aggregated but more frequently, corresponding to late winter/early spring and then again in summer dates. As a result, vertical "band" effects in panels a/b can be regarded as inhomogeneities at the gridbox scale in the fire/climate characteristics of the phytoclimatic zone (for instance pixels at higher altitudes where fire becomes a rare event . . . ), whereas horizontal inhomogeneities correspond to the natural variability of climate (e.g. specially warm/dry periods . . . ).
3 Fire Occurrence Models Table 1 : ROC skill area (RSA) attained by the fire occurrence models for each phytoclimatic zone (areal approach) using the MARS algorithm (Results presented in the paper correspond to GLM). The quantilic range (97.5-2.5%) after 100 randomly selected fire absences is indicated in parenthesis. Results are presented for the different burned area thresholds used for fire occurrence definition, and for the climatic-only models. Figure 4: Variable importance (% of Total Explained Variance) in the fire occurrence models for each phytoclimatic zone and considering both the grid-box and areal models and the inclusion of socio-economic/LULC as co-variables (pink color). The results presented correspond to the 3-fold-cross validation, each fold corresponding to a different period of the socio-economic LULC statistics, considering the minimum area threshold of 0.1 ha to define fire occurrence. 
